PREFACE
The data processing, reduction, and analysis portions of this study were supported, in part, by National Science Foundation Grant ATM-77-28187. The electron data were acquired by a 180° magnetic electron spectrometer similar to those described previously (Vampola, (1969) ) except that the analyzing field was 380 gauss and the aperture acceptance angle was ± 7°. Eight differential energy channels had energy centroids at 36, 62, 117, 132, 176, 217, 267 , and 317 keV. The spectrometer was carried on the S3-2 satellite which had apogee and perigee altitudes of 1570 and 248 km at launch, an inclination of 96.3 degrees, and was spin-stabilized at 3 ~pm, with the spin-vector normal to the orbit plane. The spectrometer aperture viewed normal to the spin vector, enabling pitch-angle sampling well within the bounce loss cone virtually all of the time. The data used in this study were acquired during a 20-month period between December 1975 and August 1977. An on-board magnetometer was used for determination of loc. 1 pitch-angle for particle studies.
Accession For [ NTIS GK.Ail
Since background subtraction is an essential step in this analysis, a detailed discussion of the spectrometer and its on-board data processing is warranted.
Electrons incident through a disc-loaded collimator are focussed through 180° upon an array of silicon detectors. Nominal depletion depth of the rectangular (1 en n 1.5 cm x 1 mm) dies was 1000 microns. This corresponds to an energy deposit of about 400 keV for a minimum ionizing particle which penetrates 90° to the rectangular area. The highest energy channel had a nominal upper limit of 340 keV for electrons focussed upon its detector.
Each electron channel detector had a set of pulse analyzing electronics which was set with a lower threshold of 50% of the nominal lower energy limit of momentum focussing for that channel and an upper threshold of 110% of the nominal highest energy limit. Energy deposits exceeding this upper threshold were considered to be due to penetrating protons and were rejected. A ninth detector was shielded from focussed electrons and was used to monitor bremsstrahlung and penetrating protons (upper threshold set at 350 keV). Protons which did not penetrate through the entire thickness of the silicon die produced lower energy deposits. These "corner cutters" mimic true electron signals.
Geometric considerations indicate that about 5% of the solid angle
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-., i subtended by the silicon die provides path-lengths shorter than the minimum required for proton rejection. Hence, there is a residual background due to penetrating protons which is not eliminated by the on-board processing.
Techniques for identifying this residual background and eliminating it during post-processing were required in order to accomplish the present study. Ratios were in the range of .04 to .06 for all channels but one. That one had had a failure of the rejection circuitry and the ratio was 1.0678 (which is consistent, since it counted not only the regular protons being counted by the proton monitor, but also the "corner cutters" which left energy deposits within the electron acceptance band).
The limitation on the validity of the proton corrections is set not only by the statistical accuracy of the determination, but also by uniformity in responses of both the proton monitor and the electron channels to "corner cutting" proton background with variations in the proton energy spectrum.
Since the specific ionization of a proton traversing a silicon detector increases with decreasing energy, the geometric factor for "corner-cutting" background protons also decreases with decreasing energy of the incident proton. For the conditions of this experiment, the proton monitor response is essentially independent of the proton energy spectrum. However, the minimum
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I energy required for a proton to penetrate the instrument and reach an electron detector is 70 MeV, with the average energy being over 100 MeV. In the inner zone, the proton spectrum is very hard and does not change radically above 70
MeV as a function of L. But the spectrum is softer at higher L in the inner zone, and a small effect was visible in the analysis. Hence the correction is insufficient at the region where the proton spectrum is hardest and is excessive at the outer edge of the inner zone where the spectrum is softest (due to the fact that data from the entire inner zone were averaged in the background analysis). The error due to variations in the proton energy spectrum is of the same order as the error due to statistics (approximately 0.5% to 1% of the background correction for the various channels for the data set used for the electron energy deposition measurements).
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IV. ELECTRON DATA PROCESSING
Preliminary analyses using a small portion of the total data set indicated that the average electron precipitation rate in the South Atlantic
Anomaly was quite small, corresponding to several counts per second or less in an individual detector. Since these "true" counts would also be accompanied by uncorrected, though partially correctable, background counts, it was decided that the error due to these background counts should be minimized by selecting portions of the orbit in which the proton background was very low;
i.e., the satellite itself should be low on the field line rather than in the heart of the inner zone. Selecting only data obtained at low altitude should have negligible effect on the electron counting rate since the measured electrons would be in the local loss cone and previous measurements had shown that the loss-cone distribution is essentially Isotropie. Liouville's theorem (conservation of density in phase space) predicts that the count rate in the loss cone will be independent of altitude.
There is a strong dependence of brems Strahlung X-ray penetration.
As expected from the spectral variations shown in Figure 2 , the magnitude and peak altitudes of ionization are rather L-dependent. Generally, the magnitude of the ionization rate increases with increasing L due to the stronger precipitation at higher latitudes, while the altitude of the peak ionization increases with increasing L, due to a softening of the precipitating spectrum toward higher latitudes. The SAA average spectrum is somewhat harder than the L=2 average, so SAA precipitation penetrates deeper into the atmosphere and can lead to more enhanced ionization from bremsstrahlung at low altitudes.
Two of these ionization rate profiles are reproduced in Figure 9 , where they are compared with estimates of the ionization due to direct and scattered solar H Lyman a and galactic cosmic rays. The cosmic ray ionization is shown for a variety of latitudes, and for solar maximum and minimum periods. The solar H Lyman a ionization estimates are from midlatitude rocket measurements of the resonance fluorescence of nitric oxide (Meira (1971) ). Interpretations of these data by Meira (1971) and Strobel (1972) are both plotted in Figure 9 (partially reproduced from Rosenberg and Lanzerotti (1979) ).
While cosmic ray ionization certainly dominates long-term midlatitude electron precipitation below about 65 km altitude, electron precipitation can be an important ionization source in the 70 -80 km range, where it even competes with the direct H Lyman a estimates. It appears that electron precipitation dominates the effects of scattered H Lyman a at all latitudes, and can therefore be of principal importance in maintaining the nighttime D-region of the ionosphere. It should be noted in comparing these quantities that the precipitating electron results presented here represent average "background" values, and that "events" can instantaneously produce much larger precipitating fluxes (e.g., Andreoli, 1980) . 
